Enhanced photoelectrochemical method for linear DNA hybridization detection using Au-nanopaticle labeled DNA as probe onto titanium dioxide electrode.
A photoelectrochemical method was proposed to detect DNA hybridization using Au nanoparticle modified DNA as one probe on TiO2 substrate, in which the TiO2 substrate was used not only as DNA anchors but also as the signal transducers. Hybridization between the probe and the target DNA oligonucleotides was confirmed by the decreased photocurrent of the TiO2 electrode. Compared with non-label probe, Au nanoparticles enhanced the photocurrent shifts after the hybridization. The photocurrent decreased with increasing the concentration of target DNA, indicating that this method could be used for quantitative measurements, and the discrimination of the complementary from mismatched DNA. Furthermore, the hybridization binding constant was obtained and photocurrent generation mechanism was discussed. The major advantages of this photochemical method are speed, simplicity and excellent specificity. This method provides a platform for studying a wide variety of biological processes using photoelectrochemical method.